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Trigonometric Identity Proof

Show that: R = A[cos(wt — kI1) + cos(wt — kl2)] = 2A cos[wt — k(12 + [1)/2)] cos[k(I2 = 11)/2]

©

To prove that:

ly +1 lo —1
R = Alcos(wt — kl1) + cos(wt — kl2)] = 2A cos <wt T ; 1> cos (k 2 5 1) ,

we'll use the trigonometric identity for the sum of cosines:

cosx + cosy = 2cos (m—;y) cos (w;y) .

Step-by-Step Solution

1. Define the expressions for x and y:
r=wt—kl; and y=wt— k.

2. Apply the sum of cosines identity: Using cos ¢ 4 cosy = 2 cos (%ﬂ’) cos (%) we
substitute  and y:

cos(wt — kly) + cos(wt — kly) = 2 cos ((Wt — k) ; (wt — klz)) . (("‘Jt — kly) ; (wt —k

3. Simplify the terms inside the cosines:

o For the first cosine term:

(wt — kll) 4 (wt — klg) . 2wt — k(ll I l2) —wt— kll + 1y
p) B p) B 2
o For the second cosine term:
(wt — kll) — (wt — klg) . —k?(ll — lz) . klz — l1
2 N 2 N 2

4. Substitute back into the expression:

L +1 Iy —1
cos(wt — kly) + cos(wt — kly) = 2 cos (wt — k= —; 2) cos (k 2 1) :

5. Multiply by A to get R:
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R = A|cos(wt — kly) + cos(wt — kl3)] = 2A cos (wt _ kll ‘;‘ l2> oS (kl2 ; l1) .

Conclusion

Thus, we have shown that:

R = A|cos(wt — kly) + cos(wt — kl3)] = 2A cos (wt _ kl2 ‘;‘ ll) oS (kl2 ; l1) .

ChatGPT can make mistakes. Check important info.
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